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INntroduction

e Another great set of results from CDF
*2/ new results

8 are new analyses at CDF

G are world’s best measurement

o? are first observations

1 has first evidence

Friday, 22 July 2011



CDF Performance



Luminosity (pb'1)
CDF Data St A T PR

e Summer 2011 results are from |
2-8 b T Sy -

+ Delivered 11.6 o' o S

¢ ACquired 9.6 fb'1 4000? """ . 'D'é;ﬁ{,é'r'éa """ —— ------------ ------------- --------------- .............. _;

-+ Acqui | o . | | |
2000 Qi_qy_l_r_?@ ------- i e s e R —

e Expect 10 fb™! by then end of -
Run II 9

1 llJIll:llIJIll ll:llll:llll:lllllilll

00 2000 3000 4000 5000 6000 7000 8000 9000

store number

e Thank you AD & CD for all
your hard work !
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CDF Performance

¢ Maintaining good performance

e Thanks to all CDF detector experts, operations staff & techs
Data Taking Efficiency
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CDF Papers

e Only half way through the year and submitted & published papers are almost
same as published for 2010

B Published

1989 1991 1993 1995 1997 1999 2001 2003 2005

Friday, 22 July 2011



CDF QCD Physics Public Results
http://www-cdf.fnal.gov/physics/new/qgcd/QCD.html

Friday, 22 July 2011
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/(-ll)+b-jets Cross-Section Measurement

7.8 fol]

® Precise test of perturbative

QCD

¢ Test/validation of Monte-Carlo

generators

e Main background to ZH—IIbb

search

e Neural network used to
improve muon ID - 30% gain

N®$/[0.15 Gev/c?]

e Improved precision tests NLO
and scale-variation

200
180
160
140
120
100
80
60
40
20

CDF Note 10594

CDF Run Il Preliminary

|III|III|III|III|III|III|III|III|III|I

o

Z+b-jets [ Jlight jets
jet
Positive tagged jets - c J.e S
pi°t > 20 GeV/c b jets
jet - QCD bkg.
IY|<1.5
Total Jets: 1414
f,: 0.51+ 0.05

—e— Data - 7.86 fb™
—— Total Prediction

f.: 0.10 + 0.07

-@-

o
($)]

-r

1 15 2 25 3 35 4 45

2
M .1, [GevicT]

Measured NLO Q% = m% +p2 , | NLO @2 =< pZ .. >
o | 28440204029 x 1073 | 2.3 x 1073 2.8 x 1073
T 122440244026 %1072 | 1.8x 1073 2.2 x 1072
o jet)
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Heavy Flavor Physics

CDF Heavy Flavor Physics Public Results
http://www-cdf.fnal.gov/physics/new/bottom/bottom.html

Friday, 22 July 2011 9
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7 fo]

e Can occur in SM only through
higher order processes (3x10-°)

e Any excess could be hint to
new physics

* Improvements

e Signal acceptance improved
by 20%

e NN doubled background
rejection for same signal
efficiency

e Result: larger than SM but still
compatible

Friday, 22 July 2011

-irst Two Sided Limit of

Bs/B"—pu

ArXiv:1107.2304v1 [hep-ex]
W+C 15 July 2011

6] CC 070<v <097| 097<v,<0987 [ 0.987<v,<0.995 v, > 0.995

NO 6_: 0 ] L
O L] a
= i
§ 2- x 0.2 N -
- 1 AR eas), -
P N RN

D 0 .

@ JCF 070<v,<097| 097<v,<0987 | 0987<v, <0995 v, > 0.995

2 10+ -
ol

% Background

O

+Signal (SMx5.6) T

THERRRRRRRR SSSS

x 0.2

AN NI

O-I | | | | | | | | I |

AN AN MDA RAAN N AUV ANSY INSVANSYA

5370 5418 5322 5370

m,, (MeV/c?)

5322 5370 5418 5322 5418 5322 5370 5418

4.6 x107° < BR(B; — p ™) < 3.9 x 1078 at 90% CL

— — 27%
BR(B, — ytu~) = 107 (222050
6.0 x 1077 at 95% CL

+1.1
1.8557g X

BR(B° — putu™) <
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http://theory.fnal.gov/jetp/talks/Thom.pdf
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Observation of FCNC Ap—App

6.8 fb]

e b—spu is rare process in SM
(~10%). Can be enhanced by new
physics

e Comprehensive analysis involving 6
signal & 6 control channels

¢ First observation of FCNC Ap,—=Apu
(60)

e and also...

¢ 8 first measurements at hadron
collider

e 2 first measurements of
differential BR

e World’s most precise b—sup BR
measurement

Friday, 22 July 2011

ArXiv:1107.3753v1 [hep-ex]

Candidates / (20 MeV/c?)

—t N w

dB/dg® (107/GeVZ/c?)
o

18

— =k =k
N B O

10

CDF

Run Il Preliminary L=6.8fb™

- Yield: 24 + 5
—Mass 5621+ 6 MeV/c?

AO% AM+M-
+Data

— Total Fit
—- Signal
---Background

8_
6_
4 FJ l
2 "=
_L L J_I {AHH‘} | ]
93 54 5.5 56 57 58 59 6
M(uuA) (GeV/c?)
" CDF Run Il Preliminary L=6.8fb™
b Ap— Aw'w
31+ #Data
5t  —SM (B=4.0x107)
ot --SM (B=1.73x10®)
5t
1
5
0
5
bl | |
102746 8101214161820

q2 (GeV?/c?)
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Measurements of b—sup rare decays:

Angular Correlations

¢ World’s most precise Ars
measurement

e First measurement of right-
handed sensitive variables of
b—sup, A, Am

Sy
BY — K*%uu decay plane
on _ L'(q%,cosf, > 0)—T(q¢? cosb, <0)
AFB(C] ) = 2 2
I'(g?,cosf, > 0) +I'(¢?, cosb, <0)

e CDF’s results are as precise as
Belle’s

e No discrepancy with SM (yet!)

Friday, 22 July 2011
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CDF Run Il Preliminary L=6.8fb™
BO s K*0M+M-
-# Data

\\‘\\\i\\\‘\\\i\\\‘\\\‘\\
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CDF Run Il Preliminary L=6.8fb™
: B® - K*Opt*u'

- % Data
- ~—— SM

3 - G
-l

6 8 10 12 14 16 18
2 (GeV¥/c?)

6.8 o]

CDF Run Il Preliminary L=6.8fb™

2
: BO Ls K*OM+M-
1.5 #- Data
z M
i % C=GCy
o |
-0.5
\\‘\\\‘\\\‘\\\‘\\\1\\\‘\\\1\\\‘\\\‘\\
0 2 4 6 8 10 12 14 16 18
q? (GeV?/c?)
2CDF Run Il Preliminary L=6.8fb™
; BY - K*opﬂuf
1.5 # Data
1%
0.5}+_ +
or + _+_ '
-0.5 ‘

I i S N
0 2 4 6 8 10 12 14 16 18

2 (GeVZ/c?)
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Observation of Eg ArXiv:1107.4015v1 [hep-ex]
[4 2 fb—1] W+C 20 July 2011

e Complete reconstruction of
=) /2, — =F /2 ©~ decay
chain

T

e Complex, hadronic final ™
state

e Multiple tracks & vertices
e No muons to trigger on

e Only possible with CDF’s
unique displaced track

trigger (SVT)

e First observation of =, — =)«
in this hadronic mode

e First observation of =) in any
mode (6.80)

Friday, 22 July 2011 13
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Observation of Eg ArXiv:1107.4015v1 [hep-ex]
[4 2 fb—1] W+C 20 July 2011

e Complete reconstruction of

=) /8, — =ZF /2 ©~ decay

chain

e Complex, hadronic final
state

(b) ':‘O ETT
e Multiple tracks & vertices )i —} MaSS ©

Candidates per 10 MeV/c’

e No muons to trigger on

© = D W P OO NI DNWP OO N

ELI o ey HH HU ﬂ 4ﬂ el
6.0 6.2 6.3 64 65
GeV/c?

e Only possible with CDF’s

unique displaced track
trigger (SVT) = 5796.7 & 5.1(stat) & 1.4(syst) MeV /¢’
0 — 5787.8 4 5.0(stat) & 1.3(syst) MeV/c?

* First observation of =," — Z.m™ 5= ) = 3.1+ 5.6(stat) + 1.3(syst) MeV /2
In this hadronic mode

e First observation of =) in any
mode (6.80)

Friday, 22 July 2011 13
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6 flo']

¢ First Bs annihilation decay to a
charmless final state

e Tests accuracy of effective
model of strong interaction

e Can be sensitive to new
physics if larger rate observed

BR(B) - ntn™) =
BR(B" - KTK™) ¢

Friday, 22 July 2011

Cirst evidence of B8—rr

CDF Run

CDF Note 10498

Il Preliminary fL dt =6.11 fb

—h
ocp
TTTTT]

\n\'
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<

Candidates per 10 MeV/c?

—k
o

5o 5.0
|

v2Indf = 70.42/79
B B’ K’
Bl B K'K

B'— ntm
B)— K'n
([T A§—> K'n
R A, — p'
B B’ KK
! B B
--=--- multibody B decays

¢ [ ] combinatorial bkg

iy

TN
KKK
RN +
RITKN
DERIIPIAN
KLIIKMEXK
MEITRMXN
KRHICERILRK
DERIT R
KRR

L

SRR | | i
5.4 5.6 5.8
nvariant trt-mass [GeV/c?]

(0.57 T 0.15(stat) .

- 0.10(syst)) x 107°

0.05,0.46] x 107° at 90% CL
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Electroweak

Friday, 22 July 2011

CDF Electroweak Physics Public Results
http://www-cdf.fnal.gov/physics/ewk/

15
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// Cross-Section
6.1 fo'(4l) / 5.9 fo ! (Ilv) ] CoF Noto 10358

e Cross-section measured for ZZ—4| and ZZ—llvv and their combination.

CDF Run Il Preliminary JLdt=6.11b" CDF Run Il Preliminary [Ldt=5.9 b
o - l
a _| 1T rrryrrryrrrgr °. 220_
2 120l _ *Data 1 o "™™E ZZ—lvy  FIT RESULT DY
> @ 200 i
8 Signal 22 : % - % EWﬂGtS
~120  Region (Jzizy+jets 1 & 180 %HJ’Y
- | L
o« \ . . . : 1605— OWW
£ 100[- 1 R IS Wz
8 e 3 1200 mZz
o 1. . o —},_
3 80 A% - 100 F
= " soj Jr
60 | =
- * * 60%
a0|- N I . N3
| . Zz-4l | B e .
20 008 06 04 02 0 02 04 06 08 1
20 40 60 80 100 120 140 NN Output
M, leading P; Z (GeV/c’)
olpp — Z7Z) = 2.18 £0.63(stat) + 0.30(syst) pb [4¢ channel]

= 1.457) ig(stat)Jrgé(l)(syst) pb  [¢lvv channel|
= 1.6479%2(stat) ") 05 4(syst) pb  [combination]

Friday, 22 July 2011 16



WZ—llv cross-section & triple gauge coupling

measurement [7.1 fb]

e Cuts against trilepton+track which reduced ZZ background by 36%

* Most precise WZ cross-section measurement to-date.

e Fit to Z Pt distribution to extract TGC couplings

CDF Note 10176
CDF Note 10595

_ CDF Run Il Preliminary fL=7.1 b
CDF Results at 7.1fb i ~ WZ Signal (Z-Peak Region): All Jet Bins ‘ Itf
a4 Ag? Ax? B '
1.5TeV | -0.08 - 0.10 | -0.09 - 0.22 | -0.42- 0.99 | 10— 2z
2.0TeV | -0.09 - 0.11 | -0.08 - 0.20 | -0.39 - 0.90 : Zy
CDF Expected Limits at 7.1fb~! 8— —4- Zj
N7 Ag? Ax” - ks wz
2.0TeV | -0.10-0.10 | -0.11-0.20 | -0.53- 0.86 | 6 4 4 -Data
1.5TeV | -0.11-0.12 | -0.12- 0.23 | -0.58 - 0.94 i I
CDF Results at 1.9fb~! 4 ais e
A% Ag? Ax? N — J{i_
1.5TeV | -0.14- 0.15 | -0.14- 0.25 | -0.81- 1.29 | ,[| 14
2.0TeV | -0.13-0.14 | -0.13- 0.23 | -0.76 - 1.18 LT 1
Published DO Results at 0.3fb 1 I e PR
)\Z Ang AK,Z -1 -0.8 -0.6 -04 -0.2 0 0.2 0.4 0.6 0.8 1
NN Output
1.5 TeV || -0.48 - 0.48 | -0.49 - 0.66 +
1.0 TeV || -0.53 - 0.56 | -0.57- 0.76 | -2.0- 2.4 oc(WZ) =3.9"55(stat) " 4(Syst) pb

Friday, 22 July 2011
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CDF Run Il Preliminary (7.5 fb™)

—vidence for CDF Note 10598 § | 1 1 convelLeptons Sge og vents [marom

WW/WZ—IV+HF [7.5 fb ]

- : : : : : . |stops
200 [ e o o o o | [ stopt

i : : : : : [ Zjets
[ Mistag

i : : : : |l Wbb
150 —--wlBdl - T e e P o ] Wee

L : H . . - Wcj
[ zz
lww

Number of even

e Search for WZ/WW—|v + heavy
flavors

soll L T S —

* |dentical final state as WH—Ivbb —= =
Higgs search coR R et jet2) Gevie®

< oE s + s 5 s s s s
. . . 0 E —H—- _+_ : ; _+_ . ! _+_ +_+_+ ._3_ 4 J;++_?__‘_ : —
e Uses identical tools & technigques e e A e

as WH Higgs search

CDF Run Il Preliminary ( 7.5 fb™')

10°

[ Observed p-value: 0.00120 (3.03 o)

e 30 evidence with p-value=0.12%

oo (WW/WZ — fv+HF) = 1.081920 x SM

Pseudo-Experiments

e Excellent validation of Higgs
analysis techniques

20 30 50
Test Statistic: -2In(Q)

Friday, 22 July 2011 18



EXotics

Friday, 22 July 2011

CDF Exotic Physics Public Results
http://www-cdf.fnal.gov/physics/exotic/exotic.html

Supersymmetric “shadow™ particles

19
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Same-S
6.1 fo "

gn dilepton search

Like-sign top

» Generic search for events with _ """ e
two high-pT, same-sign leptons -~ . |
| | f D {e-
e Analysis can be applied to § LT = T B
many new physics models S 1
e Standard Model check Lo i
\6/ T —
PY LL LR RR
S u pe rsym m et ry CDF Runll Preliminary f L=6.11b"
G MoF T T T TT T T T T
e Double charged bosons =R *
O |
e Like-sign top quarks o )
£

Friday, 22 July 2011

L For m_=510 GeV/c’
200—

1004

-{%i:()x()()x 28 I B B |
100 200 300 400 500
m, [GeV/c?]

Squark limits

CDF Note 10464
CDF Note 10465
CDF Note 10466
CDF Note 10509

Double charged Higgs
CDF Runll Preliminary | L = 6.1 f6'
é‘ [k l l I ]
= AN «eDOp 116
—_ . —_ce
| —
T —hp
i ---- Singlet
m 10F ----Doublet
= C -~ Triplet
b -
1 =
| 100% BR to each channel assumed
| | | !
100 150 200 250
2
m,.... [GeV/c7]
CDF RunlI Preliminary f L=6.11b"
(\’]_‘ ‘ T T T T ‘ T T T ‘ T T T T
) L _ 2
L m~ =50 GeV/c
> “
) Lines are 95% CL cross-section limits
300
O
(=
X
o=
EIX
2001
100—
_*\ ?()00\]% . W ! ! L W ! ! ! (]
100 200 300 400

my [GeV/c?]
Gluino limits
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Search for Heavy Neutrino in ZZ+Z’[ CDF Note 10539

[4 fo ]

e Search for heavy 4" generation
heavy neutrino N+, N2

pﬁ — Z/’}/* — N2N2 — ZZNlNl — KKQQN;[N;[
 As signal peaks in MIl and Mjj, the

Delta Mass Function is defined as
the discriminant

Moy —MZ>2 N (ij —MZ)2

Delta Mass Function = \/ (
Oz Oy

e Set limits on cross-section = 300 fb
at 95% CL

Friday, 22 July 2011

Yield Limit [events]

2
M, [GeV/cT]

CDF Run II Preliminary j Ldt=4fb"

50 I I I I I I | [ |
Signal Scaled 10°*
My,=225 M ,=125
Background
40 —
I |
I
! Signal
30 —]
— = Background Uncertainty
20 ]
- . Data
10
0
0 1 2 3 4 5 6 7 8 9 1C
Delta Mass Function (MET > 36) [GeV/c’]
CDF Run II Preliminary J Ldt=4fb" 95% CL

220_J I I I I I I I 1
200—
180—

160

140

120

100

320 340
M,, [GeV/c’]

180 200 220 240 260 280 300

Mpn1/n2 : N1/N2 heavy neutrino mass

Cross-Section Limit [pb]
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Dark Matter Search with Top arXiv:1107.3574v1 [hep-ex]
5.7 o] |

e Dark matter search at a collider

e Search for exotic 4" generation
T decay to t+X, where X is the
dark matter particle

c T T T T T T T T No — mT’=rntop+mX |
% 10° 3 [ TT — tt+ XX E S —— exp blvbgg+XX 4.8fb™
+Data 2 . m) = (330, 40) GeVIC? ] o | obs blvbag+XX 4.8fb™ |
QCD i ad (mT mx)_ (380, 1) GeV/c? ] Q) i —— exp bggbgg+XX 5.7fb™.
AL "; obs bagbqg+XX 5.7fb™|
. tf E .':" ‘0‘
B W-iets 100
0 Z+jets
.diboson
Wisingle top -
50

0 2 4 6 8 E 152 154 156 158 20 0 :
£, sig (VGeV) 200 250 300 350 400

m.. (GeV/c?)

< 70 GeV/c* for mp = 400 GeV/c? at 95% CL

Friday, 22 July 2011 22



RS Graviton Search
5.7 o]

e Search for RS Graviton decay

e Winter results had ee and yy
channels

e Now Includes pup channel

RS-graviton mass limits (GeV/c?)

k/M p; ||y analysis

Lt 4+ ee + vy analysis

0.01
0.025
0.05
0.07
0.1

327
510
677
e:
859

642
865
984
1046
1111

Friday, 22 July 2011

oxBr(G—yy/ee/uu)(pb)

CDF Note 10479

CDF Run Il Preliminary (L=5.7 fb™)

_ RS-graviton 95% CL exclusion

— uu analysis

— yy+ee analysis _

—— yy+ee+uu analysis

500 600 700 800 900 1000 1100 1200
CDF Run Il Preliminary (L=5.7 fb™)

RS model, NLO cross section |

—e— Observed 95% CL upper limit |

-------- Expected limit

Expected limit = 1o

- Expected limit + 26

200 400 600 800 1000 1200

Graviton Mass (GeV/c?)
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Search for high-mass
/7 Resonance [6 fb]

e Search for exotic particle
decaying to ZZ

o /7, ZZ—-llvv, ZZ—ljj final
states analyzed

¢ 4 |lepton channel observed 4
events with M,=325 GeV/c?

with unexpected high Pt(Z2)

e Other channels consistent
with background

e Limit for RS-Graviton
Mg=325 GeV/c?

e S-channel resonance:
0.19(Exp)/0.26(Obs) pb

¢ Boosted resonance:
0.17(Exp)/0.28(Obs) pb

Friday, 22 July 2011

=
N
N
&)

Events / 5 GeV/c?
N

w

9

o(pp— X— ZZ) (pb), 95% CL limit

CDF Note 10603

CDF Preliminary, L=6 fb'
® data

_ 4 events with
Mz = 325 GeV/c?

PYTHIA ZZ — 4L

i o~
Jrﬁf% i *Ld¢

00 150 200 250 3Q0 350/ 400 450 500
M., (GeV/c?)

| e-o- 4141l + Ivv expected

1-0

RO 2-0

. CDF Preliminary, L=6 fo'
. 1 | 1 1 i

1500 400 600 800 1000
M. (GeV/c?)
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Top Quark

CDF Top Quark Physics Public Results
http://www-cdf.fnal.gov/physics/new/top/top.html

Friday, 22 July 2011 25
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W-Helicity Measurement in Top-dilepton events

5.1 fo!

¢ First model independent,
measurement of W boson
helicity exclusively in dilepton
channel

¢ Results are consistent with SM

For pre-tagged events

CDF Run II Preliminary (5.1 fb)

] K-S Test : 0.739 _e- DATA
- Test : 0.726
140: . (Entries : 608)
9] 100: _l | - Diboson
o — o— o
; E | T B £ - - DY — ee+uu
d:, 80— | DY — 1t
e L |
C - @— . e—
; 60— ? - Fakes
40 :— e —o—
- | |
0—1 -0.8 -06 -04 -02 O 02 04 06 038 1
cos 0*

Friday, 22 July 2011

fo =
J+ =

CDF Note 10543

0.7479-18 (stat) 4 0.06(syst)
—0.09 £ 0.09(stat) 4+ 0.04(syst)

|_negative log-likelihood | CDF Run Il preliminary (5.1 fb™

f, (ungorrected)
o ©
a -

o

-0.05

-0.1

-0.15

-0.2

-0.25

S

//

N

1 L1 1 1 L1 L1 ‘ “ o 1
0.5 0.6 0.7 0.8 0.9

f, (uﬁcorrected)

-
o

- N W A O O N O ©
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Top properties iIn Hadronic-T + Jets

2.2 fo]

¢ First measurement of top
properties in hadronic T + jet
channel

e Measurement of top cross-
section and mass

¢ Neural network removes 86%
of dominant QCD multijet
background

CDF Run Il Preliminary, 2.2 fb!

—QCD

C 2200 ‘ —ttbar MC
B 2000 | ]
% 1800}
q>> 1600 -

1400 |

1200 |
1000 |
800 |
600 |
400 |
200 |
0

—

04020 02040608 1 1214
Network Output (Arbitrary Units)

Friday, 22 July 2011

CDF Note 10562

CDF Run Il Preliminary 2.2 fb’

.E 20 -------------------
@) [ —e— data
~ -
_SLJ tt (mtop=1 72.5 GeV)
GC) 1 5 _ - W + heavy flavor
> I W + light flavor
D I
- [ aco B O
| Z+jets
10
- - Single Top
: Diboson
5 |
0
-80 -70 -60 -50 -40
In IDsignal

o(tt) = 8.8 + 3.3(stat
M; = 172.7 + 9.3(stat

) + 2.7(syst) pb
) & 3.7(syst) GeV/c?
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Tevatronr
5.8 fo "

0.5

0.4

0.3

|Wi|/Z |Wi| in Tevatron combination

Friday, 22 July 2011

Analysis

173.2 -

Top Mass Combination

CDF Note 10549

Mass of the Top Quark

July 2011 (* preliminary)
CDF-I dilepton ¢ 167.4 +11.4 (+10.3 = 4.9)
D@-1 dilepton ¢ 168.4 +12.8 (+12.3 + 3.6)
CDF-II dilepton N 170.6 + 3.8 (= 2.2 3.1)
DZ-II dilepton * 2 B 174.0+ 3.1 (x1.8=25)
CDF-I lepton+jets ¢ 176.1+ 7.4 (+5.1+5.23)
D&-I lepton+jets ¢ 180.1+ 5.3 (+3.9=3.6)
CDF-Il lepton+jets B 1780+ 1.2 (062 1.1
DZ-II lepton+jets * - 1749+ 15 (x08=1.2)
CDF-I alljets :35,0 +11.5(210.0+5.7)
CDF-Il alljets * W 1725+ 2.1 (= 1.4+ 15)
CDF-ll track ° 166.9 + 9.5 (+ 9.0 2.9)
CDF-Il MET+Jets * ) 1723426 (=182 1.8)
Tevatron combination *  *®* 1732+ 09 (=06 08)
(= stat = syst)
| | | | v?/dof = 8.3/11 (68.5%)

150 160 170 180 190 200

- 0.6(stat) -

My, (GEV/C?)

173.2 0.9 Ge\//c2 <1 GeV/c? precision!!
- 0.8(syst) GeV/c?
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Tevatron Top Mass Combination: Impact on

—lectroweak fits

e Squeezing out places where ~ 80.5

the Higgs could be hiding

Friday, 22 July 2011

July 2011
I

68% CL

-
---‘
-------

1 1 I 1
— LEP2 and Tevatron
| - LEP1 and SLD

-
s
-
.
.

¢"
| »
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http://homepages.inf.ed.ac.uk/mfourman/blogs/news/2008/12/informatics-welcomes-peter-higgs.html
http://homepages.inf.ed.ac.uk/mfourman/blogs/news/2008/12/informatics-welcomes-peter-higgs.html
http://homepages.inf.ed.ac.uk/mfourman/blogs/news/2008/12/informatics-welcomes-peter-higgs.html
http://homepages.inf.ed.ac.uk/mfourman/blogs/news/2008/12/informatics-welcomes-peter-higgs.html
http://www-cdf.fnal.gov/physics/new/hdg/Results.html
http://www-cdf.fnal.gov/physics/new/hdg/Results.html

CDF Run Il Preliminary, <L> = 5.6-5.9 fb™’

= L R I LA B DU L B R UL U
j 2 |ep et eart ko i i Sl
H |ggS E"’ ’ F2Ch — aa oy T wemernien
= B ZH—>IIbb5.7fb': Obs e H—>yy5.4fb:: Obs
T ZH—llbb5.7fb" Exp = ====- H—>yy 5.4 fb Exp1
0 — WHerbb3]: 5.6 fb:1 Obs
2102l T wsemion
* 9 new Higgs search results G L I oo
¢ 5 updated search results 10 .
with improvements _—
e 4 completely new search : T s
i L b b b b e YR I
results 100 110 120 130 140 150 160 170 180 190 200
m, (GeV/c)
* All updated results have CDF Runl i Preliminary, <L> =5.6-5.9 b’
10%-15% sensitivit T N A AR AR RARS
: Y % O LEP,,Echusmn ,,,,,,,,,,,,,,,, SRR A —
Improvements above that E et .
increase alone o
3
(Tp]
¢ | ast summer, we were close to o
CDF-alone exclusion...
L
) July 19,2010

100 110 120 130 140 150 160 170 180 190 200
H((:‘-eV/c )

Friday, 22 July 2011



WH—tt + v/ ZH—>tt +
6.2 fb'1] CDF Note 10500

e Event signature: 3 or 4 leptons
(including hadronic )

e Support Vector machine trained
to separate signal from each
background

e Limit: 19.7(Exp)/21.2(Obs) x
osm for Mu=120 GeV/c?

New Higgs channel
for Summer 2011

Friday, 22 July 2011

Number of Events

95% CL Limit/SM

Itt case

—

CDF RUN Il PRELIMINARY @ 6.2 fb

N WA O OO N 0 ©

L 1wWz/zz
CJww

[ Z+jets/Zy
] Top

[ ] W+jets/Wy
[J QCD etc.

—=— Data
24422 Signal x 200

Total Err.

(M =115GeV/c?)|"

v”"’""’l’

T.wnvm s O A OVl A VA VA0, Wk v W .

0
0 010203040506070809 1
SVM Response

Ly

 LoxLxLxLaxL,

CDF RUN Il PRELIMINARY @ 6.2 fb™’

//// -

. —Expected

........ I:I 680& of P.E. .......

[l 95% of PE.

130 140 150

m,, (GeV/c?)
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I_l _}4' [8 . 2 fb—‘] ] ?DF Run |-| Preliminary fL dt=8.21fb"

N [ ]zz
CDF Note 10573

I Fakes

| H=Zz—4,m =190 GeV/c?

E ZH—-ZWW, m =190 GeV/c?

rlJJHLLLLL = Data

Events/ 5 GeV/c?
.

—h

<
I T TTT Ill-‘ I T T TTTT
\_\_\_\1\_\— .

e Search for Higgs in 4 lepton
final state (4e,4u,2e+2)

e Most sensitive to H—ZZ decay 100
....but also some acceptance i
10°j00 200 300 400 500
M, [GeV/c?]

e Limit: 11.1(Exp)/11.6(0bs) x
oswm for Mp=190 GeV/c?

-
o
N

New Higgs channel
for Summer 2011

95% C.L./og,,

-
o

- Standard Model =22
120 140 160 180 200 220 240 260 280 300

Higgs Mass (GeV/cz)

Friday, 22 July 2011 33



All jets signal region (3-tag)

ttH - No lepton final state ;-

5.7 fo']

e Search for ttH production in all
jets and +jets final state.

e Sensitive all non-leptonic tt
decay modes

e Multiple NN used to remove the
dominant QCD multijet
background

o Limit: 22.9(Exp)/31.4(0bs) x
oswm for Mp=120 GeV/c?

New Higgs channel
for Summer 2011

Friday, 22 July 2011

CDF Note 10582

— CDF Run Il Preliminary (5.7 fb™)
o ~ —e— Data
o 20— )
2 - ttH (M =120 GeV/c?)
+ 18—
c — -
w C tt
16E- ]
-1 non-tt BKGD
14—
C — ttH x 100
12—
10 -9-
8
6
4
2
0 0.2 0.4 0.6 0.8 1

NNQCDZ X NNTop

Limits for ttH in missing E+Jets and All Jets

140

—h —h

» (o0] o N

o o o o
III|III|III|III|III|III|III

Y
o

Cross-section Upper Limit 95% C.L./og,
N
o

CDF Run Il Preliminary (5.7 fb™)
— Observed

.......... Expected

-:10

+ 20

| 1 1 1
100

1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
110 120 130 ) 140 150
Higgs Mass (GeV/c")
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ttH - Leptons+jets final state

[7.5 fbo™"] coFnote 10574

e Complementary analysis to the
previous ttH analysis

e Sensitive all Higgs decay
modes

e Uses “ensemble” of NN to
separate signal from
background

e Limit: 12.7(Exp)/27.4(0Obs) x
oswv for My=120 GeV/c?

e ttH has better sensitivity for
Mn=130-140 GeV/c? than ZH &
WH analysis as it sensitive to all
Higgs decay modes.

New Higgs channel
for Summer 2011

Friday, 22 July 2011

95% CL Limit/SM

my = 115 GeV Ensemble output, 5+ jets, 3+ tags

'CDF Run Il Preliminary, 7.5 fo! . tfH.-> l+jets
- ' ' ' -¢- data
) e e N Sl S e S

N — ttH 120x50

. e I e e I o I EH 120
Multijet
Diboson
W/Z+jets
. Single Top
B piTop
00 01 02 03 04 05 06 07 08 0.9 1
CDF Run Il Preliminary (7.5 fb™)
70 _I#S"j’éié’,"éfii"t'é'g"éé't'ég‘jdiié'é """""" A
gornnnnnE ?.‘.9?9!99'......,@ ___________________________________________________________________________________________________________
S e R
40 e ...............................................................................................................................
30 S A "-“‘ """"""
20 - il “‘-____..--"""" ...........................................
10 ;T-i""""‘-“‘-----‘ ......................................................................................
: | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
100 110 120 130 140 150 160 170

35



CDF Note 10485

H—yy [7 fo] W+C 20 May 2071

_,‘g 2003_ H— vy signal at M, = 120.0 GeV/c?
e 16 fb! data added o 1801—+ T ional seaied to observed limit (32.0 x S
"'uoi 160 [ gg::a:(ground Model
® FOrwaI’d phOtOI’]S |nCIUded ‘5 1405_ CDF Run Il Preliminary
'CE: 120:— Central - Central
= -
e photons converted to ete- z 1%
. 80—
included o
a0l
e NN to select central photon o |
' - e
candidates 0500 00— Tio 120 130 40 150 160
M, GeV/c?
* 3 additional photon categories _ 9% CLLimits for b1 7 TO®) o1 b pretiminary
n E - rv imi
e 33% improvement on limit 2 ol E?f;ictff e
. ] | E - sigma region
e Limit: 13.0(Exp)/28.2(0Obs) x O
osm for My=120 GeV/c? X a0
e Excess at My=120 GeV/c? is °F
<20 after trials factor taken into 10
account T T A T R - R T

M,, (GeV/c?)
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CDF Note 10572 Top o Facs  EEOBosn  —imiei20Gey
ZH_}”bb CDF Note 70593 g 82— DOUBLE TAG CDF Run Il Preliminary, 7.9 fb™
Ll 73_
7.5 fb-1(ee) / 7.9 tb-1(UY)] i
5E-4
e Multivariate lepton ID: largest 4—
Improvement to limit SHIT
=
e NN modeling of trigger: allows L L{
use of additional triggers and Ninat Mi

(@)

. | | 2.5 3
turn-on regions Final Discriminant Output (Trained at m _ = 120 GeV/c?)

e Use of expert-discriminants to
isolate tt , Z+jets & light-flavor
jets

¢ Helps to in-situ constrain
mistags & b-tag SF

¢ 40% improvement compared to
Summer 2010 result

95% CL Upper Limit/SM

b ............................. AlZSub-Channels .......

e Limit: 4.67(Exp)/5.38(0Obs) x i - | ZHel"“lbb |
oswv for My=120 GeV/c? 100 110 120 130 140 150
H(GeV/cz)
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CDF Note 10572 | wp— " fues mmoseson  —m.-i20cey

ZH_}”bb CDF Note 705953 "g 8;— DOUBLE TAG E CDFRunEIIPreliminary,7.9fb'1

“ B tt region !

7.5 tb-1(ee) / 7.9 tb-1(uu)] | helps Two highest S/B
- | constrain E events at Tevatron
°t T systematics, |

e Multivariate lepton ID: largest e : :

improvement to limit SHIT : :
2f I I
e NN modeling of trigger: allows 1 'L{ , :
use of additional triggers and i |
turn-on regions °
e Use of expert-discriminants to %
isolate tt , Z+jets & light-flavor E
jets -
3,
¢ Helps to in-situ constrain Dg
mistags & b-tag SF =
e 40% improvement compared to §
Summer 2010 result - | |
| —  AWSub-Channels:
e Limit: 4.67(Exp)/5.38(0Obs) x I S ZH%"*lbb |
osm for Mp=120 GeV/c? 100 110 120 130 140 150

My (GeV/cZ)
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/H—llbb : High S/B candidates

Run, Event: 229879, 3787664
Dijet Mass: 113.06 GeV/c?

Z Mass: 86.22 GeV/c?

N Jets: 2

MET: 8.52 GeV

[ —

CDF Run Il Preliminary
Dimuon Event

Run, Event: 230010, 12199215
Dijet Mass: 115.98 GeV/c2

Z Mass: 92.75 GeV/c?

N Jets: 2

MET: 10.9 GeV

CDF Run Il Preliminary
Dimuon Event

Friday, 22 July 2011
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W//ZH —’ET + bb
7.8 flo™1] coF note 10583

Events [fit to data]

e Improved background modeling
(W/Z+Jets & Multijet QCD)
mallowed event selection cuts
to be relaxed (30%-40% gain)

e Improved QCD multijet
rejection

e NN modeling of trigger: allows
all triggered events to be used:
~5% gain

e Limit: 3.4(Exp)/3.3(0Obs) X Osm
for Mp=120 GeV/c?

Friday, 22 July 2011

95% C.L. limit/ SM

30

8o~ " " ' T|Ey+b-jets 7.8 fb™: Pre-selection, SecVTX + SecVTX (SS)

- ~w/z+htf [lTop - Multijet S ww
70 — - Wz/zz - Data — Higgs 115 GeV/c (x5)

L CDF Il Preliminary] J
60 — [ yl
50 — + +
o (T

-

_LIIII|IIII|IIII|IIII|IIII|IIII|I

%5

SIG

E +b-jets 7.8 fb! [CDF Il Preliminary]

68% Confidence interval

L : 95% Confidence interval
------- Expected 95% C.L. limit

B — QObserved 95% C.L. limit

R T T T T T T T ) A
100 110 120 130 140 150

Higgs Mass (GeV/c?)
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WH—Ivbb
[7.5 fo ! (2-jet)] coFnote 10596

e 1.9 fb-' data added

e Multivariate loose electron ID to pick-up
missed electrons

e SVM QCD rejection for single-tag events

e allow K7 cut to be relaxed with
iIncreased signal acceptance without
Increase in background

e Data from jet & jet+Etriggers included

e 17% improvement compared to previous
5.7 fb! analysis

e Limit: 3.06(Exp)/3.40(0Obs) x osm for
Mn=120 GeV/c?

Friday, 22 July 2011

95% C.L. Limit/SM

Central Lepton 2JET WH-lvbb

2 b-tagged jets CDF Run Il Preliminary (7.5 fb'1)

—e— Data
=3 Nonw
| — 25
s zz

3 S wz
10 — s ww

tt

—/
» N W+cj
i I W+cc
[ W+bb
0 w+if

10

@ Single
2 Single

Higgs WH (115 GeV) x 5
Higgs ZH (115 GeV) x 50

QcD

top (t-ch)
top (s-ch)

|
0 01 0.2 03 04 0.5 0.6 0.7 0.8 09 1
BNN output (M_ =115 GeV/c?)

CDF Run Il Preliminary 7.5 fb-1

WH- Ivbb 2 jets + 3 jets

—
()
w
|
1
i
1
1
1
1
;
1
1
1
1
1
1
1
1
1
1
j
i
1
1
1

=
(=]
N
T
I
J
[
I
I
I
'
-
I
I
I
1
I
I
I
I
1
I
i
1
|
I
1
I

-----------------------------------------------

_______________________

______________________

_______________________

______________________

N | R A

100 110 120 130
Higgs Mass (GeV/c?)

120 150
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H=2WW* =iy

8.2 fbo™1] cor note 10432

e Additional 1.1 fb-! data added

® |_epton isolation algorithm was
modified to prevent self-

spoiling of lepton pair that lie in

each other’s isolation cone

e Events with opposite-sign,
low dilepton mass now

iIncluded: improve low mass

limit from ~9xSM to ~3XSM

e 20% improvement on limit
relative to previous 7.1 fb-’
analysis;13% from analysis

e Limit: 0.78(Exp)/0.77(0bs) x
oswv for My=165 GeV/c?

e Excludes My=156-175 GeV/c?

Friday, 22 July 2011

Events / 0.05

CDF Run Il Preliminary fL =8.2 fb"

- 0S low M(ll) "
M, = 165 GeV/c? =z

(=2}
o
T

3]
o

W
o
-‘_IIII|IIII|I_I_L+J_|_II I|IIII|III
| +

S
o

20
10
0 1 1 1 1 1 1 1 1 1 1 1
- -0.8 -06 -04 -0.2 0 0.2 04 06 0.8 1
NN Output
CDF Run Il Preliminary rL=8.2 "
L, SR ________________ _____ High Mass + 1o
I e ks 25
----------------------------------------------------------------------------------------------------- = High Mass Observed
1 :IIIIIZIIIIIIII:IIIIZIIIIIIIIIIIIIIIIIIIZIIIIIIII.IIZIIIIIIIIZIiII11II'IIIIIIII..."'I'I'I"'""" S
= StandardMOdel* ---------------- forennneeneees Breremennesn i
IIIIIIIIIilIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIII

110 120 130 140 150 160 170 180 190 200
Higgs Mass (GeV)
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C

DF Higgs Combination: List of channels

cdf15
cdflé
cdfl7
cdf2g
cdf29
cd£f30
cdf3l
cdf32
cdf56
cdfs57
cdf6d
cdf65
cdf66
cdfe7
cdf6B
cdf69
cdfBdg
cdfBSs
cdfBé
cdfB7
cdfgg
cdf101
cdf102
cdf103
cdf104
cdf105
cdf106
cdfl12
cdfl13
cdfll4
cdf1l15

<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>

Friday, 22 July 2011

CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF

VH->MET bb 1S 7.8 fb-1
VH->MET bb SS 7.8 fb-1
VH->MET bb SJ 7.8 fb-1
HWW 8.2fb HighSBO0J
HWW 8.2fb LowSBO0J
HWW 8.2fb HighSB1J
HWW 8.2fb LowSBlJ
HWW 8.2fb 2J0S
WH WWW 8.2 fb-1 like-sign
H->WW fb-1 low-mll
WH ME fb-1 3J SVJP
WH ME fb-1 3J SVJP loose
WH ME fb-1 3J SVnoJP
WH ME fb-1 3J SVnoJP loose
WH ME 5.6 fb-1 3J SVSV
WH ME 5.6 fb-1 3J SVSV loose
H->WW Trilepton NoZ 8.2 fb-1
H->WW Trilepton InZ ljet 8.2 £fb-1
H->WW etau 8.2 fb-1
H->WW mutau 8.2 fb-1
H->WW Trilepton InZ 2jet 8.2 fb-1
Htautau 2jets 6.0 fb-1
Htautau ljet 6.0 £fb-1
jijbb SS 4fb-1
jibb SJ 4fb-1
jijbb VBF SS 4fb-1
jjbb VBF SJ 4fb-1
H->gammagamma
H->gammagamma
H->gammagamma
H->gammagamma

oo N

vomuommuoun e

fb-1 CC
fb-1 CP
fb-1 CC Conv
fb-1 CP Conv

e B B B |

.0
.0
.0
.0

cdf117 <> CDF Vtautau
cdf118 <> CDF Vtautau
cdf1l19 <> CDF Vtautau
cdf12]1 <> CDF ttH MET+jets 2btag 5.7 £fb-1l
cdf122 <> CDF ttH MET+jets 3btag 5.7 £fb-1l
cdf123 <> CDF ttE All 2btag 5.7 £fb-1
cdfl24 <> CDF ttH All 3btag 5.7 fb-1
mumubb ST 7.9 fb-1

mumubb LJP 7.9 fb-1

mumubb DT 7.9 fb-1

ST 7.5 fb-1
LJP 7.5 £fb-1

cdf125
cdfl26
cdfl127
cdfl28
cdf129
cd£f130
cdf131
cdf132
cdf133
cdf134
cdf135
cdf136
cd£f137
cdf138
cdf139
cdf140
cdflql
cdfl42
cdf155
cdfl56
cdf157
cdfls8
cdf1l59
cdfle0
cdflel
cdfle2
cdflée3
cdfle4d
cdfl65
cdfl6é
cdfle?
cdfles
cdf1l69

<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>
<>

CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF

eebb
eebb
eebb
WHAM
WHAM
WHAM

WHAM

EEEEo oS
mmmmmnDnN

ttH
ttH
ttH

2222

NuusBEEEEEEEEEEES

:
B

1457
1457
1457
1457
1457
1457
1457
1457
1457
1457

lltau 6.2 £b-1
emutau 6.2 fb-1
ltautau 6.2 fb-1

fb-1
fb-1
fb-1
fb-1
fb-1
fb-1
fb-1
fb-1
fb-1
fb-1
fb-1
fb-1
fb-1

vmouomuoouounonnonnonnonononn,m

STSTST
STSTJP
STST 6.
STJIPJP
STJP 6.
STSTST
STSTJP
STST 6.
STIPJP
STJP 6.

6

SVTSVT TICHT with BNN

SVTJPOS TICHT with BNN
SVTnoJPOSRoma TICHT with BNN
SVTnoJP05noRoma TICHT with BNN
SVTSVT PHX with BNN

SVTJP0S PHX with BNN
SVTnoJPOSRoma PEX with BNN
SVTnoJP05noRoma PHX with BNN
SVTSVT ISOTRK with BNN

SVTJPOS ISOTRK with BNN
SVTnoJPOSRoma ISOTRK with BNN
SVTnoJP05noRoma ISOTRK with BNN

fb-1 2JET SVTSVT LOOSE ISOTRK

fb-1 2JET SVTJPO5 LOOSE ISOTRK

fb-1 2JET SVTnoJPOS5Roma LOOSE ISOTRK
fb-1 2JET SVTnoJPO5noRoma LOOSE ISOTRK
8.2 fb-1

.3 fb-1

6.3 fb-1

Woahwoohwoyw

fb-1
.3 fb-1
fb-1
.3 fb-1
.3 fb-1
fb-1
.3 fb-1
fb-1

42



CDF Higgs Combination: List of channels

cdf15 <> CDF VH->MET bb 1S 7.8 fb-1 cdf117 <> CDF Vtautau lltau 6.2 £b-1
cdfl6 <> CDF VH->MET bb SS 7.8 fb-1 cdf118 <> CDF Vtautau emutau 6.2 fb-1

cdf1l19 <> CDF Vtautau ltautau 6.2 fb-1
cdf17 <> CDF VH->MET bb SJ 7.8 fb-1 cdf121 <> CDF ttH MET+jets 2btag 5.7 £b-1

cdf28 <> CDF HWW 8.2fb HighSBOJ cdf122 <> CDF ttH MET+jets 3btag 5.7 £b-1
cdf29 <> CDF HWW 8.2fb LowSBOJ cdf123 <> CDF ttH All 2btag 5.7 £b-1
cdf30 <> CDF HWW 8.2fb HighSB1J cdf124 <> CDF ttH All 3btag 5.7 fb-1
cdf31 <> CDF HWW 8.2fb LowSB1lJ cd£125 <> CDF mumubb ST 7.9 fb-1

cdf32 <> CDF HWW 8.2fb 2J0S cdf126 <> CDF mumubb LJP 7.9 fb-1

cdf56 <> CDF WH WWW 8.2 fb-1 like-sign cdf127 <> CDF mumubb DT 7.9 fb-1

cdf128 <> CDF eebb ST 7.5 fb-1

cdf57 <> CDF H->WW 8.2 fb-1 low-mll cd£129 <> CDF eebb LJP 7.5 £b-1
cdf64 <> CDF WH ME 5.6 fb-1 3J SvJp cdf130 <> CDF eebb DT 7.5 fb-1
cdf6s .6 fb-1 3J SVJP_loose cdf131 <> CDF WHAM NN 7.5 fb-1 ICHT with BNN
_ cdf132 <> CDF WHAM NN 7.5 fb-1 TICHT with BNN
zgggg g g: i 3J SVn cdf DF 7.5 fb- GHT with BNN
. - £ .5 CHT with BNN
cdf6B <> WH .6 fb- J £ :
cd£f69 WH .6 fb-EBJ S 00 £ 5
cdfB4g F H-> rilept g f § : xlv::t:m;ml
cdfB5 H-> rilepton 1jE€ B.Z2 £fb~= cd£139 NN 7.5 fb- with BNN
cdfB6 <> CDF H->WW etau 8.2 fb-1 cdf140 <> CDF WHAM NN 7.5 fb-1 SVTJPOS5 ISOTRK with BNN
_ _ cdf141 <> CDF WHAM NN 7.5 fb-1 SVTnoJPOSRoma ISOTRK with BNN
cgig; <> CDF H->WW mut.'.iu 8.2 fb 12 . 8.2 fb cdf142 <> CDF WHAM NN 7.5 fb-1 SVTnoJP05noRoma ISOTRK with BNN
c <> CDF H->WW Trilepton InZ 2jet B. =1 cdf155 <> CDF WH NN 7.5 fb-1 2JET SVTSVT LOOSE ISOTRK
cdf101 <> CDF Htautau 2jets 6.0 £fb-1 cdf156 <> CDF WH NN 7.5 fb-1 2JET SVTJP05 LOOSE ISOTRK
cdf102 <> CDF Htautau ljet 6.0 fb-1 cdf157 <> CDF WH NN 7.5 fb-1 2JET SVTnoJPO5Roma LOOSE ISOTRK
. o cdf158 <> CDF WH NN 7.5 fb-1 2JET SVTnoJP05noRoma LOOSE ISOTRK
cdf103 <> CDF jjbb SS 4fb-1 cdf159 <> CDF H2ZZ mLLLL 8.2 fb-1
cdf104 <> CDF jjbb SJ 4fb-1 cdf160 <> CDF ttH 145J STSTST 6.3 fb-1
cdf105 <> CDF jjbb VBF SS 4fb-1 cdf161 <> CDF ttH 145J STSTJP 6.3 fb-1
cdf106 <> CDF jjbb VBF SJ 4fb-1 cdf1l62 <> CDF ttH 145J STST 6.3 £fb-1
df112 7.0 £b cdf163 <> CDF ttH 1453 STIPJP 6.3 fb-1
cdfll2 <> CDF H->gammagamma 7. -1 CC cdf164 <> CDF ttH 1453 STJP 6.3 fb-1
cdf113 <> CDF H->gammagamma 7.0 fb-1 CP cdf165 <> CDF ttH 145 STSTST 6.3 fb-1
cdfl1l4 <> CDF H->gammagamma 7.0 fb-1 CC Conv cg§126 <> CDF ttH i*SJ STSTJI; g-gbfb-l
cdf1l67 <> CDF ttH 1457 STST 6. -1
cdfl1l5 <> CDF H->gammagamma 7.0 fb-1 CP Conv cdf168 <> CDF ttH 145J STIPJP 6.3 fb-1
cdf169 <> CDF ttH 1453 STJP 6.3 fb-1
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CDF Run Il Preliminary, L < 8.2 fb™  cprF Note 10609

LEP Exclusmn ~ CDF
- ? ? Exclusmn

----f10E-xpec-ted ----- O EE—— T—
+20 Expected - - - -

95% CL Limit/SM

100 110 120 130 140 150 160 170 180 190 200
H(GeV/c)

e Expected exclusion: 157.0 < muy < 172.2 GeV/c?
e Observed exclusion: 100 < mnx < 104.5 and 156.5 < mn < 173.7 GeV/c?
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CDF Higgs Combination:
Comparison with last year

CDF Summer 2010 CDF Summer 2011

CDF Run Il Prellmlnary, <L>=5.6-5.9 fb™ CDF Run Il Preliminary, L < 8.2 fb™’

z, LEP Exclusmn ffffffffffffffffffffffffff 7 | LEPExclusion || CDF
o ; o Vs ‘ ‘ | Exclusmn
= Expected | | | 3 | = 10 | ; | | | ;
— 10 1 Qb,s,er,v,e,d ,,,,,,,,,,,, ,,,,,,,,,,,,,, ,,,,,,,,,,,,,, ,,,,,,,,,,, | — B ; ; ObﬁSﬁérﬁVﬁédﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ;ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ;ﬁ'ﬁﬁﬁﬁﬁﬁ,,ﬁﬁﬁfgﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ}ﬁffffﬁf:
-l 'Y P sto Expected - . e [ +10 Expected - D S i
_| _| [ | +20Expected L TR —_— 1
(&) T e s S S I 3 - 1 1 f f % 1 1 1 1 =
O\O ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, O\O
T o SR T S S A S S N T}
(o)) (o))

1

‘ ‘ ‘ ‘ ‘ July‘19 2010‘

100 110 120 130 140 150 160 170 180 190 200 100 110 120 130 140 150 160 170 180 190 200
I_,(GeV/c) I_,(GeV/c)

We now have CDF-alone exclusions!
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CDF Higgs Combination:
Comparison with Tevatron 2010 combination

Tevatron Summer 2010 CDF Summer 2011
Tevatron Run II Preliminary, <L> = 5.9 fb™ CDF Run Il Preliminary, L < 8.2 fb™
= LEPExclusionTevatron 5 LEP Exclusion 'CDF
=10 — ‘ Exclusmn D 10 - ‘ ‘ 3 Exclu3|on
= ] | | % ; ] E S j | S
S I 1 ; j j j 1 4 LR I 1o Expected S I A B ]
B - S,,,,,,ZO,E,pe,td ffffff 00 = o g 1 = = ] =+20Expected — o > -
&) - : ‘ | : ‘ ‘ ‘ ‘ - (&) - ‘ : : | 1 ‘ ‘ ‘ ‘ =
S A
lg (o))
1 1
eeeeeeee s =
100 110 120 130 140 150 160 170 180 190 200 100 110 120 130 140 150 160 170 180 190 200
H(GeV/c ) I_,(GeV/c )

This year’s CDF combination is the same as last
year’s Tevatron combination.

All this in just 1 year!
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CDF Combination:
How well are we doing 7

CDF Run II Prellmlnary, mH_115 GeV CDF Run II Prellmlnary, mH—1 60 GeV
p— o | | T
% """"""""""" | — Summer 2005 December 2008 @ Summer 2004 ——  March 2009 777777777
SR | :' Summer 2006 —— November2009 = Summer 2006 —— November 2009
g || — .~ —— Summer 2007 —— July2010 . Summer 2007 —— July 2010
;I ' —— January 2008 —— July 2011 January2008 —— July2011 _
() \ | [ ] Projected Improvements December 2008 [ | Projected Improvements |
O 10 [N\ -\
8_ R T o e
> :f,‘i,;,: e o o T A
W ] N NN T
11—
SSM=T e e e Te——
77777 \\\‘\\\‘\\\‘\\\‘\\\\\ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | |
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Integrated Luminosity (fb’ ) Integrated Luminosity (fb )

e QOur analyses are improving faster than just integrated luminosity gain for low
and high mass Higgs analysis

¢ \We are marching forward and meeting our aggressive goals
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Results missed out

e ....and apologies to the authors for missing their results:
e First observation of exclusive two-photon production= W+C June 3 2011
e 7fb-' B—DK analysis
e Bs—J/Y fo = Lifetime & improved BR (arXiv:1106.3682v1 [hep-ex])

o WW/WZ—leptons + jets search

e MSSM Higgs =~ W+C July 8 2011

e 4" Generation Higgs limits: H=WW and new inclusion of H—»ZZ
* Fermiophobic Higgs: HWW and H—yy

¢ Hidden valley h—HV+HV—bbbb search

Friday, 22 July 2011
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http://arxiv.org/abs/1106.3682v1
http://arxiv.org/abs/1106.3682v1

Summary - Sprinting to the finish

* Run Il ends Friday 30 September,
2pm =But we’re not slowing down !

e Coming soon....

e Tevatron Higgs combination next
week

* New single-top, top-Ars and
W+jj

* Higgs H—TT and bbjj channels
to be updated

e New b-tagger for Higgs analysis

Friday, 22 July 2011

e CDF legacy measurements
e Top mass
e Top cross-section combination

e H—bb will still be competitive for
some time

e 15 MeV/c? precision W mass
measurement

e Many other CDF summer results
available on the public web pages
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/ + b-jets Measurement definition

» Measure

o(Z+Db)
a(Z)

uncertainties
» 7 — IT/~, where | could be muon and electron
» Improve muon identification efficiency with ANN = 30 %

gain in Z acceptance

o(Z+Db)

and

> jets
» Midpoint algorithm
> A_Rcone = 0.7
et
» pr =20 GeV/c
et
» | YU < 1.5
Z- 1l +jets
S 0183_ b jets
> C
8 0-16:_ Dc]ets
g 0-143— [ Juight jets
2 o.12f—J
- 0.1 f_ P-ositive tagged jets
C p' > 20 GeVic
0.08 = IY®|<15
0.0GE—J
0.04
0.02F
OEF":'|----|---.I....|...,|,,,, —
0 05 1 15 2 25 3 35 4 A4.

Friday, 22 July 2011

July 18, 2011  Msecyy (GeV/c?)

o(Z+jet) O reduce systematic

Secondary vix

?mmary vt

dizplaced track

\ "/ Impact parameter

\ ;

» b identification

» Secondary Vertex Tagger
» Extract b-jet composition
from a fit to Secondary

Vertex Mass
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/ + b-jets Results with 8 fb~}

CDF Run Il Preliminary

g -
3 200:_ —e— Data -7.86 fb
8 180 :— — Total Prediction
2 160C Z+b-jets [_Jiignt jets
=) - - . B ciets
= C Positive tagged jets :
g 140 plt > 20 GeV/c b jets
< o ot I QCD bkg.
120 Y| <1.5
100 f_ Total Jets: 1414
80 - f,: 0.51+0.05
60 - f,:0.10 + 0.07
40~ | @
20— +
- -
0 05 1 15 2 25 3 35 4 45

2
Mg, i [GeVicT]

Measured

Main Systematic
uncertainty due to vertex
mass template modeling
(~9%).

Other systematics coming
from b tag efficiency, JES
and backgrounds.

olZ4b) | 2844 0.29+0.29 x 103

o(Z)

o(Z+b) | 224+ 0.24+0.26 x 102

o(Z+jet)

July 18, 2011

Friday, 22 July 2011

NLO @ = m3 + p% ; | NLO Q@ =< pF ;, >
2.3 %103 2.8x 103
1.8 x 102 2.2 x 102

2
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Acceptance improvements
for 44

Improved shower
max clustering

pre-radiator showenﬁmax =1

solenoid e

]

2

-

tracker

Include outer rings
3 of calorimeters in
electron ID

. |

0 2 3 m
retrack for 4|, and add central tracker
hits to forward silicon tracks
Aidan Robson Search for high-mass ZZ resonances at CDF 4

(taken from A.Robson's EPS talk)
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H—ttT

6fb1)

e Search for H—tt produced via
WH,ZH,ggH and VBF

e Signature:1 leptonic-t ,1
hadronic-t & =1jet

* Improvements
e added 3.7 fb! data

e optimized BDT cutsont ID
iIncreased acceptance 15%

o Limit:15.3(Exp)/14.6(0Obs) X O'sm
for Mp=120 GeV/c?

Friday, 22 July 2011

Events

CDF Run Il Preliminary rL dt=6.0fo"
J o

CDF Note 10439

HV, =120 GeV/c® | o DATA
= 2 jets channel : Bz
: : Z—kee
- . . B Z—un
: [ takes from SS data
40 _ ................................. . ................................. ................. Dadd_.onw+JetS ................... .
L : : -tOp
[ diboson
B [ signal X 100
20|~ T
030 05 0.0 0.5 1.0
BDT (Z—tt vs H) & BDT(top vs H)>0.0 & BDT(Z— ee/uu vs H)>0.1
CDF Run Il Preliminary [Lat=6.0"
—~ . : J :
: 3 L eeeenns Expected :
/|\ 150 _ ..................................................... ....... i 10 ..........................................................
E:, : : +20
o0 i = Observed
—~100 ,_ ..................................................... ......................................................... .....................

5(95% C.L. Limit)/c(SM
(ox)
o

éStandard Model

1 1 1 i
100 120
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/H—Ibb
Multivariate Muon |

Performance

All Dimuon Events; No NN Selection

Dimuon Events Passing NN Selection

Events

Dimuon Events Failing NN Selection

- = = Same-Sign Dimuon Events Passing NN Selection

-l

o
N
|

b

CDF Run Il Preliminary, 6.4 fb™

[ 5

h o o omm omm

|
L1 1 | L1 1 | L1 1 |IJ_II 1

N
O [T

40 60

Friday, 22 July 2011

100 120 140 160 180 200
Dimuon Mass (GeV/c?)
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/H—llbb
—volution of performance

CDF Il Preliminary : Expected Sensitivity Comparison

z i July 2010 Analysis in 5.7/fb e M
£ 1 July 2010 Analysis Scaled to 7.7/fb i S
= T s July 2011 Median Expected in 7.5-7.9/fb i
.E 7 Luminosity Improvement Factor i gl g
- | Technique Improvement Factor /0  J
s Total Improvement Factor
g : :
D 10 Tl
- I e P
) I r— e
§ ..................................................................................................................................................
ln ..................................................................................................................................................
A :
T
1 | | ZH — 1"l bb
—r 1 rr+rr 1+ "I 1
100 110 120 130 140 150

"E X I S e Frreeeee e B Freeeee e

D 24 G e ST T ITRTRE B SRR

E 3 2 PP PP

<5} DI LT T T T T SIS s B PP

g = T Boeeee BT g

a T T g IR IR R IR AR

1.4 = e e e e o o ¢ e s e e D T
é 1o e — ...........................................................
1 T
100 110 120 130 140 150

My (GeV/c?)
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WH—IVbb

Friday, 22 July 2011

Expected Limit/ SM

—volution of performance

_____________________________

___________________________

CDF Run Il Preliminary

WH — | vbb projtlaction (m, I= 115 GeV/Icz)
1.0fb™ (Summer 2006)

1.7fb” (Summer 2007)

2.7fb” (Summer 2008)

4.3fb™ (Summer 2009)

5.7fb™ (Summer 2010)

7.5fb™ (Summer 2011)

1.7fb™" + 50% ~125% improvement

Stanfdard Model

) I I N

|

1

L

1

I

I

| | |

1

1

1

I
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14

16

Integrated Luminosity (fb™)
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CDF Higgs
Combination:
Individual Channels

Friday, 22 July 2011

95% CL Limit/SM

10

10

CDF Run Il Preliminary, L < 8.2 fb™

=

-
-
-
o

———  WH+ZH+VBF—jjbb 4.0 fb™' Obs ———  WH+ZH—METbb 7.8 fb™' Obs 7
----- WH+ZH+VBF—jjbb 4.0 fb™ Exp -=-=---  WH+ZH—METbb 7.8 fb™ Exp
———  H-1r6.0fb" Obs ———  WH—hbb7.5fb” Obs

----- H—t 6.0 fb™ Exp -=-=-=-=-  WH—lbb7.5fb" Exp |
———  ZH-lIbb 7.5-7.9 fb™' Obs ———  H-yy7.0fb" Obs .
----- ZH—>lIbb 7.5-7.9 fb™ Exp --==--  H-y7.0f" Exp .
———  ttH MET+jets 5.7 fb™ Obs ———  ttH l+jets 7.5 fb™ Obs _
----- ttH MET+jets 5.7 fb™' Exp -=-=---  ttHI+jets 7.5 fb™ Exp

—— W,Z+tt 6.2 fb” Obs ———  H—ZZ—418.2fb" Obs

----- W,Z+17 6.2 fb ™' Exp -----  H-ZZ—-418.2fb" Exp

——— H->WW5.91b " Obs
----- H—WW 5.9 fb™' Exp

Combined Obs
Combined Exp

SM=1 July 17, 2011

100

110

120 130 140 150 160 170 180 190 200
m,, (GeV/c?)
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CDF Higgs Combination:
Just H—bb channels

CDF Run Il Preliminary H—bb Combination, L < 7.9 fb™

I | ----- !Expected |- 11!0 Expected! |
| e Observed { | +20 Expected R
aF i

- CDF Exclusion

95% CL Limit/'SM

100 105 110 115 120 125 130 135
m(GeV/c?)
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CDF Higgs Combination:

All Low-Mass Channels

CDF Run II Preliminary, LL < 8.2 b

&10 6 — \ ‘ \ ‘ \ ‘ | —
= g _ 2 e CDF Data :
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N 1
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